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Local Determinants of Sweating and the Assessment 
of the "Set Point" 

b y  

R .  S. E l i z o n d o *  a n d  R .  W .  B u l l a r d  

I N T R O D U C T I O N  

Our laboratory,,  for  a number  of years ,  has been invest igat ing by res i s t ance  
hygromet ry  the sudomotor act ivi ty of human eecr ine  sweat glands (Banerjee et 
a l . ,  1969; Bullard et a l . ,  1967; Bullard e t a ] . ,  1970). These studies have p ro -  
vided conclusive evidence that the local conditions or the conditions of the m i c r o -  
environment  at the level  of the glands can exer t  cons iderable  influence upon the 
quantitative responses  of the sweat glands to a constant control led output f rom the 
cen t ra l  nervous sys tem.  We have presented  evidence,  for example,  that the 
magnitude of eecr ine  cyclic sweating in response  to a constant cent ra l  s t imulus 
is  significantly a l tered by the determinants  of local skin t empera tu re ,  local blood 
flow, local skin hydration, and the degree of accl imation.  

Because determinat ions  of hypothalamic, centra l ,  or skin t empera tu re  th resh-  
olds, or set points, for  the onset of eccr ine  sweating during t rans ient  expe r imen-  
tal conditions of increas ing body t empera tu res  tend to give var iable  resu l t s ,  we 
have recent ly  uti l ized the res i s t ance  hygromet ry  technique to study the effects  of 
some of these local determinants  upon the a s s e s s m e n t  of centra l  and skin t em-  
pera tu re  thresholds for the onset of sudomotor activity.  

M E T H O D S  

The exper iments  were  pe r fo rmed  on 12 healthy male subjects  ranging in age 
f r o m  18 to 33 years  and all were  exper ienced in heat exposure studies. The ex- 
pe r iments  were  ca r r i ed  out at different  ambient t empera tu re s  and cutaneous 
water  loss  was continuously measured  f rom small  skin a reas  of 8 cm 2 each by 
the res i s t ance  hygromet ry  method (Bullard, 1962). In this method dry air  was 
passed  over  the selected skin a reas  and the effluent a i r  was passed over  r e s i s t -  
ance hygromete r s  connected to a Honeywell 1108 Vis i co rde r  recording  system.  
A quantitative and continuous r eco rd  of the onset and t ime course  of local ecc r ine  
sweating was obtained under a number of different  environmental  and local skin 
conditions. 

Rectal  t empera tu re  was continuously de termined  by means of a YSI, 401 probe 
and for the measu remen t  of the tympanic membrane  t empera tu re  a thin f lexible 
probe with a small  (VECO 32A8) the rmis to r  bead was used. Tempera tu re s  of 
different  uncovered skin a reas  were  r ecorded  every  32 sec on a 16-point Brown 
r e c o r d e r  with 24-gauge copper constantan thermocouples .  

Several  different  exper imenta l  approaches were  used in the study. Different  
exper imenta l  conditions were  used to study the effects  of local skin t empera tu re ,  
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the availability of neuroglandular transmitter substance, and the effects of short 
term acclimation on the latency and corresponding threshold temperatures for 
the onset of a sweating response to a constant stimulus. 

R E S U L T S  

LOCAL SKIN TEMPERATURE AND THE ONSET OF ECCRINE SWEATING. Fi- 
gure 1 illustrates the effects of local skin temperature upon the onset of eccrine 
sweating in a resting subject. In these experiments the subjects were initially 
allowed to equilibrate for 20 rain in a cool room maintained at 26°C. As illustrated 
on the first part of the record no cyclic sweating was recorded from the calf or 
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Fig .  1. The  e f f ec t  o7 d i f f e r e n t  loca l  sk in  t e m p e r a t u r e s  on the l a t e n c y  and 

c e n t r a l  t h r e s h o l d  t e m p e r a t u r e  in  a r e s t i n g  s u b j e c t .  

the  f o r e a r m  at  t h i s  t e m p e r a t u r e .  A t  z e r o  t i m e  the sk in  a r e a  u n d e r  the s w e a t i n g  
c a p s u l e  on the ca l f  was  l o c a l l y  h e a t e d  and m a i n t a i n e d  a t  39°C.  At  the  s a m e  t i m e  
the  r o o m  t e m p e r a t u r e  was  r a i s e d  to a p p r o x i m a t e l y  35°C.  It  c an  be  s e e n  tha t  the  
l o c a l l y  h e a t e d  a r e a  on the  ca l f  no t  on ly  showed  a g r e a t e r  m a g n i t u d e  of s w e a t i n g  
in r e s p o n s e  to the  i n c r e a s e d  r o o m  t e m p e r a t u r e ,  but  a l so  showed  a s i g n i f i c a n t l y  
s h o r t e r  l a t e n c y  fo r  the  o n s e t  of swea t ing .  The  l oca l l y  h e a t e d  a r e a  showed  a l a t e n c y  
fo r  the  o n s e t  of c y c l i c  s w e a t i n g  of on ly  2 m i n  whi l e  the  n o n - h e a t e d  c o n t r o l  a r e a  
did not show any significant cyclic sweating activity until 10-12 min following the 
initial rise in room temperature. The onset of sweating in the non-heated area 
occurred at a significantly higher rectal temperature of 37.4°C. Similar results 
have been obtained in 10 different experiments on three different subjects. Since 
the central thermal drives to the two skin areas at any specific time during the 
experiment are the same, the difference in the onset of sweating in the heated 
area must be due to a local skin temperature effect. 

The effects of local skin temperature upon the onset of sweating are illustrated 
in a different way in Fig. 2. In these experiments the subject was allowed to 
equilibrate at a room temperature of 26.0°C. Sweat capsules were place on three 
different skin areas and each was maintained at a different local skin tempera- 
ture. One area on the forearm was locally heated and maintained at 36. l°C. 
Another area on the calf was locally heated to 34.5°C and a final area on the fore- 
arm was maintained at 33. l°C. At zero time the subject started working for 
7 rain on a bicycle ergometer. It was consistantly observed that under these ex- 
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The  e f f e c t s  of t h r e e  d i f f e r e n t  l oca l  sk in  t e m p e r a t u r e s  on the  on -  
s e t  of cyc l i c  s w e a t i n g  d u r i n g  m o d e r a t e  e x e r c i s e .  

p e r i m e n t a l  c o n d i t i o n s  the  sk in  a r e a  w i th  the  h i g h e r  l oca l  sk in  t e m p e r a t u r e  showed  
a s i g n i f i c a n t l y  g r e a t e r  m a g n i t u d e  of swea t ing .  The  a r e a s  w i th  p r o g r e s s i v e l y  l o w e r  
l oca I  sk in  t e m p e r a t u r e s  r e s p o n d e d  wi th  p r o g r e s s i v e l y  l o w e r  s w e a t i n g  r a t e s .  The  
s i g n i f i c a n t  po in t  h e r e ,  h o w e v e r ,  i s  t h a t  the  l a t e n c y  fo r  the  o n s e t  of s w e a t i n g  in 
the  36. l ° C  h e a t e d  a r e a  w as  on ly  1 m i n  and was  a s s o c i a t e d  wi th  a m e a n  sk in  t e m -  
p e r a t u r e  of 3 4 . 5 ° C .  
The  l a t e n c y  fo r  the o n s e t  in  the  c o o l e r  a r e a s  w as  p r o g r e s s i v e l y  l o n g e r  b e i n g  ap -  
p r o x i m a t e l y  3 m i n  f o r  the  ca l f  (34 .5°C)  and  4 m i n  fo r  the  f o r e a r m  a r e a  m a i n -  
t a i n e d  a t  only  33. l ° C .  The  o n s e t  of s w e a t i n g  in t h e s e  a r e a s  was  a s s o c i a t e d  w i th  
s i g n i f i c a n t l y  h i g h e r  m e a n  sk in  t e m p e r a t u r e s .  It  i s  obv ious  f r o m  t h e s e  o b s e r -  
v a t i o n s  t ha t  s w e a t  g l a n d s  r e c e i v i n g  i d e n t i c a l  c e n t r a l  i n p u t s  c a n  show d i f f e r e n t  
l a t e n c i e s  and t h r e s h o l d  t e m p e r a t u r e s  f o r  the  o n s e t  of s w e a t i n g  d e p e n d i n g  upon 
the  l oca l  t e m p e r a t u r e  c o n d i t i o n s .  

CHOLINERGIC AGENTS AND THE ONSET OF SWEATING. A s e r i e s  of 6 ex -  
p e r i m e n t s  was  done to a s s e s s  the  e f f e c t s  of i n c r e a s e d  a v a i l a b i l i t y  of n e u r o -  
g l a n d u l a r  t r a n s m i t t e r  upon the  o n s e t  of s w e a t i n g .  In t h e s e  e x p e r i m e n t s  the  s u b -  

m a i n t a i n e d  a t  20 C fo r  30 m i n u t e s .  A f t e r  25 m i n  j e c t  was  p l a c e d  in a cool  r o o m  o 
in  the  co ld  r o o m  the  s u b j e c t s  r i g h t  f o r e a r m  r e c e i v e d  an  i n t r a d e r m a l  i n j e c t i o n  of 
p i l o c a r p i n e  o r  a c e t y l c h o l i n e .  The  s u b j e c t  then  e n t e r e d  a w a r m  r o o m  m a i n t a i n e d  
a t  40°C and  the  o n s e t  of cyc l i c  s w e a t i n g  on b o t h  f o r e a r m s  was  m o n i t o r e d  by  
r e s i s t a n c e  h y g r o m e t r y .  F i g u r e  3 i l l u s t r a t e s  the  r e s u l t s  o b t a i n e d  in  one of t h e s e  
e x p e r i m e n t s .  I t  c an  be  no t ed  t ha t  in  t h i s  e x p e r i m e n t  the  p i l o c a r p i n e  t r e a t e d  r i g h t  
f o r e a r m  showed  a l a t e n c y  f o r  the  o n s e t  of c y c l i c  s w e a t i n g  of 12 ra in ,  w h i l e  the  
u n t r e a t e d  c o n t r o l  a r e a  on the  l e f t  f o r e a r m  showed  a m u c h  l o n g e r  l a t e n c y  of ap -  
p r o x i m a t e l y  22 ra in .  F u r t h e r m o r e ,  i t  w as  c o n s i s t a n t l y  o b s e r v e d  t h a t  the  c o n t r o l  
and p e r i p h e r a l  body t e m p e r a t u r e s  at  the  o n s e t  of cyc l i c  s w e a t i n g  w e r e  s i g n i f i -  
c a n t l y  h i g h e r  in  the  c o n t r o l  a r e a s  a s  c o m p a r e d  wi th  the  c h o l i n e r g i c  t r e a t e d  a r e a s .  
It  would s e e m ,  t h e r e f o r e ,  t ha t  a s  i s  the  c a s e  w i th  l oca l  hea t i ng ,  the  l o c a l  t r e a t -  
m e n t  of the  sk in  wi th  c h o l i n e r g i c  d r u g s  not  on ly  e n h a n c e s  the  m a g n i t u d e  of c y c l i c  
s w e a t i n g  bu t  a l so  s i g n i f i c a n t l y  e f f ec t s  i t s  d e t e c t a b l e  o n s e t  and  the  t h r e s h o l d  b o d y  
t e m p e r a t u r e s  a s s o c i a t e d  wi th  the  o n s e t .  



276 

z .40 

.50' 

"' .20 '  I-- 
<{  

W 
.lO" 

To=40"C SUBd. G W. 
1~ = 20% 

Try, 37.09 Tty • 37.26 
"Is - 35.40 Ts - 36.10 

~ " " ~ _  RIGHT FOREARM_ ! ~  

I L_ 
' !0 15 20 25 

TiME (MIN) 

Fig. 3. The effect of an intradermal injection of pilocarpine on the onset 
of cyclic sweating. The arrow on the left marks the onset and 
corresponding temperatures for the onset of sweating in the pilo- 
carpine treated area on the right forearm. The arrow on the right 
denotes the same for the control area on the left forearm. 

POTENTIATION OF SUBLIMINAL IMPULSES. The responses illustrated in Figs. 
1, 2 and 3 suggest the possibility that under certain conditions the eecrine sweat 
glands may be receiving subliminal central impulses which fail to produce active 
sweating. Furthermore, that these subliminal central inputs may be potentiated 
by lecal conditions at the level of the sweat gland and thus markedly effect the 
onset of cyclic sweating. 

In order  to invest igate  this possibi l i ty  the exper iment  i l lus t ra ted  in Fig.  4 was 
per formed.  The subject was placed in a cool room at 29.6°C and 42% re la t ive  
humidity. Sweating capsules  were  placed on both fo r ea rms  and as i l lus t ra ted by 
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F]go 4. Potentiation of central subliminal impulses following pilocarpine 
~njection into both left and right forearm skin sites. Note synchrony 
of sweat expulsions. 

the initial segment of the record no cyclic sweating was recorded. At zero time 
both the right and left forearms received an intradermal injection of pilocarpine. 
The increased availability of the cholinergic agent resulted in the production of 



277 

s m a l l  s w e a t  e x p u l s i o n s  on bo th  t r e a t e d  a r e a s  of the  f o r e a r m s .  The  s w e a t  e x -  
p u l s i o n s  on the  two a r e a s  w e r e  s y n c h r o n o u s  s u g g e s t i n g  p o t e n t i a t i o n  of s u b l i m i n a l  
i npu t s  f r o m  the  c e n t r a l  t h e r m o r e g u l a t o r y  c e n t e r s .  S i m i l a r  e x p e r i m e n t s  h a v e  b e e n  
c a r r i e d  out  at  a m b i e n t  t e m p e r a t u r e s  r a n g i n g  f r o m  20 ° to 30°C.  In g e n e r a l ,  as  the  
a m b i e n t  t e m p e r a t u r e  i n c r e a s e s ,  the  f r e q u e n c y  of the  s y n c h r o n o u s  i m p u l s e s  i s  
g r e a t e r  and  the  a m p l i t u d e  of e a c h  e x p u l s i o n  i s  a l so  g r e a t e r .  

F i g u r e  5 i l l u s t r a t e s  the  r o l e  of loca l  sk in  h y d r a t i o n  upon the  e f f e c t i v e n e s s  of 
s u b l i m i n a l  i m p u l s e s .  In t h e s e  e x p e r i m e n t s  the  s u b j e c t s  w e r e  e q u i l i b r a t e d  in  a 
w a r m  r o o m  unt i l  g e n e r a l i z e d  s w e a t i n g  was  e s t a b l i s h e d .  At  t h i s  t i m e  a we t  g a u z e  
w a s  t a p e d  to the  l e f t  f o r e a r m  and the  a m b i e n t  t e m p e r a t u r e  w as  d e c r e a s e d  to a 
s u b t h r e s h o l d  t e m p e r a t u r e .  A f t e r  40 m i n  the  g a u z e  w a s  r e m o v e d ,  the  l e f t  f o r e -  
a r m  sk in  a r e a  was  gen t ly  wiped and m o u n t e d  w i th  a h y g r o m e t r y  sk in  c a p s u l e .  The  
d r y i n g  c u r v e  on  the  l e f t  f o r e a r m  i s  c o m p a r e d  w i th  the  r e c o r d  o b t a i n e d  s i m u l t a -  
n e o u s l y  f r o m  a p i l o c a r p i n e  t r e a t e d  a r e a  f r o m  the  oppos i t e  r i g h t  f o r e a r m .  It  c a n  
b e  no t ed  t h a t  s w e a t  e x p u l s i o n s  wh ich  w e r e  s y n c h r o n o u s  wi th  t h o s e  o b s e r v e d  in the  
p i l o c a r p i n e  t r e a t e d  a r e a  cou ld  b e  r e c o r d e d  f r o m  the  h y d r a t e d  a r e a  on the  l e f t  
f o r e a r m .  
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Fig .  5. P o t e n t i a t i o n  of c e n t r a l  s u b l i m i n a l  i m p u l s e s  by  i n c r e a s e d  s k i n  
h y d r a t i o n  on the  le f t  f o r e a r m .  Note s y n c h r o n y  of s w e a t  e x p u l s i o n s  
on the  l e f t  f o r e a r m  wi th  t h o s e  of a p i l o c a r p i n e  t r e a t e d  a r e a  on  the  
r i g h t  f o r e a r m .  

T h e s e  o b s e r v a t i o n s  s t r o n g l y  s u g g e s t  t h a t  s o m e  f o r m  of c e n t r a l  s u b - e f f e c t i v e  
s t i m u l a t i o n  of the  s w e a t  g l a n d s  i s  o c c u r r i n g  a t  a m b i e n t  t e m p e r a t u r e s  b e t w e e n  
20 ° and 30°C w h e r e  obv ious  cyc l i c  s w e a t i n g  i s  no t  n o r m a l l y  o b s e r v e d .  T h e  e f -  
f e c t i v e n e s s  of t h e s e  s u b l i m i n a l  i m p u l s e s ,  h o w e v e r ,  c a n  b e  p o t e n t i a t e d  by  l o c a l  
c o n d i t i o n s  s u c h  as  c h o l i n e r g i c  d r u g  a v a i l a b i l i t y  and  the  d e g r e e  of l oca l  s k i n  
h y d r a t i o n .  

SHORT T E R M  ACCLIMATION AND THE ONSET OF SWEATING.  A s e r i e s  of 
t h r e s h o l d  e x p e r i m e n t s  was  p e r f o r m e d  on t h r e e  s u b j e c t s  to i n v e s t i g a t e  the  
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r e l a t i o n s h i p  b e t w e e n  the  o n s e t  of s w e a t i n g  on the  f o r e a r m  wi th  r e s p e c t  to t i m e  
and  t h r e s h o l d  t e m p e r a t u r e s  b e f o r e  and  a f t e r  s h o r t  t e r m  a c c l i m a t i o n .  The  a c -  
c l i m a t i o n  p r o c e d u r e  u s e d  was  a m o d i f i c a t i o n  of the  t e c h n i q u e  d e s c r i b e d  by  Lind 
and B a s s  (1963). In t h e s e  e x p e r i m e n t s  the  s u b j e c t s  w e r e  f i r s t  a l lowed  to e q u i l i -  
b r a t e  f o r  one h o u r  in  a cool  r o o m  m a i n t a i n e d  at  25°C.  At  the  end  of the  e q u i l i -  
b r a t i o n  p e r i o d  the  s u b j e c t s  w e r e  qu ick ly  t r a n s f e r r e d  into a c l i m a t i c  c h a m b e r  
m a i n t a i n e d  at  38°C and 20% r e l a t i v e  h u m i d i t y .  

A typ ica l  t h r e s h o l d  e x p e r i m e n t  i s  i l l u s t r a t e d  in F ig .  6. T h i s  f i g u r e  i l l u s t r a t e s  a 
c o n t i n u o u s  r e c o r d  of the  i n i t i a l  s w e a t i n g  a c t i v i t y  on the  f o r e a r m .  The  a c t i v i t y  on 
the  r i g h t  s ide  of the  f i g u r e  was  o b t a i n e d  on s u b j e c t  P.  C b e f o r e  h e a t  a c c l i m a t i o n  
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F i g .  6. T h r e s h o l d  t e m p e r a t u r e s  and l a t e n c i e s  f o r  the  o n s e t  of cyc l i c  
s w e a t i n g  in the s a m e  s u b j e c t  b e f o r e  and  a f t e r  h e a t  a c c l i m a t i o n .  

wh i l e  the  a c t i v i t y  on the  lef t  s ide  i l l u s t r a t e s  the  ac t i v i t y  on the  s a m e  s u b j e c t  a f t e r  
h e a t  a c c l i m a t i o n .  It  c a n  be  s e e n  t ha t  in  the  p r e  a c c l i m a t i o n  e x p e r i m e n t  no s w e a t -  
ing ac t i v i t y  was  r e c o r d e d  f r o m  the  f o r e a r m  d u r i n g  the  f i r s t  13 ra in  as  i n d i c a t e d  
by  the  s t r a i g h t  i n s e n s i b l e  w a t e r  l o s s  l ine .  The  body  t e m p e r a t u r e s  r e c o r d e d  at  the  
o n s e t  of s w e a t i n g  in t h i s  e x p e r i m e n t  a r e  i l l u s t r a t e d  above  the  a r r o w .  The  r e c t a l  
t e m p e r a t u r e  was  3 7 . 2 6 ° C ,  the  t y m p a n i c  was  37 .09°C  and the  t e m p e r a t u r e  of the  
sk in  a s  r e c o r d e d  on the  i n n e r  th igh  was  3 6 . 2 0 ° C .  The  r e c o r d  on the  le f t  s ide  of 
F ig .  6 i l l u s t r a t e s  the  s w e a t i n g  a c t i v i t y  on the  f o r e a r m  of the s a m e  s u b j e c t  a f t e r  
h e a t  a c c l i m a t i o n .  The  ] a t ency  f o r  the  o n s e t  of s w e a t i n g  a f t e r  a c c l i m a t i o n  w as  only  
3 ra in  and was  s i g n i f i c a n t l y  s h o r t e r  t han  in the p r e  a c c l i m a t i o n  e x p e r i m e n t .  The 
r e c t a l  t e m p e r a t u r e s  at  the  o n s e t  of s w e a t i n g  was  3 6 . 8 4  o whi l e  the  t y m p a n i c  and 
sk in  t e m p e r a t u r e s  w e r e  36 .76  ° and  3 5 . 3 ° C  r e s p e c t i v e l y .  All  of t h e s e  t h r e s h o l d  
t e m p e r a t u r e s  w e r e  s i g n i f i c a n t l y  l o w e r  than in the  p r e  a c c l i m a t i o n  e x p e r i m e n t .  
S i m i l a r  r e s u l t s  h a v e  b e e n  ob t a ined  in 12 o t h e r  e x p e r i m e n t s  and the  r e s u l t s  t end  
to show tha t  the  o n s e t  of s w e a t i n g  and the  c o r r e s p o n d i n g  t h r e s h o l d  t e m p e r a t u r e  
c a n  be  s i g n i f i c a n t l y  e f f ec t ed  by  the  d e g r e e  of h e a t  a c c l i m a t i o n .  
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D I S C U S S I O N  

The role  of centra l  body tempera ture  and the resul t ing hypothalamic t empera -  
ture in the regulat ion of human eccr ine  sweating has been well establ ished.  The 
cent ra l  control  being mediated to the sweat glands through chol inergic  sympathetic 
ne rves  (Kuno, 1956). After some yea r s  of con t roversy ,  a marked  effect  of severa l  
local  determinants  upon eccr ine  sweating act ivi ty  has also been establ ished.  It 
is now quite c l ea r  that conditions at the level  of the mie roenv i ronment  of the 
glands such as local skin tempera ture ,  skin hydration, and the avai labi l i ty  of 
neuroglandular  t r ansmi t t e r  substance can all markedly  effect the sweating r e -  
sponse to a constant input f rom the cent ra l  the rmoregu la to ry  center .  

In the p resen t  study we have presented  evidence,  Figs .  1 and 2, that local heat-  
ing not only inc reases  the magnitude of a sweating response  but it can also s ig-  
nificantly dec rease  the latency and threshold body t empera tu res  for  the onset  of 
cycl ic  sweating as measured  by res i s tance  hygromet ry  during t rans ient  expe r i -  
mental conditions. The increased  sweating response  associa ted with local  heating 
is not s imply a resu l t  of increased  glandular metabolic ra te ,  or  Q10 effect,  but 
appears  to be re la ted  to an inc rease  in the amount of t r ansmi t t e r  substance r e -  
leased for each neural  impulse a r r iv ing  at the neuroglandular  junction, and an in- 
c r e a s e  in the sensi t ivi ty  of the sweat glands to chol inergic  t r ansmi t t e r  substances  
(MacIntyre et a l . ,  1968; Ogawa, 1970). As i l lus t ra ted  in Fig.  3 local i n t r ade rma l  
injection of cholinergic sudorific agents also significantly inc reased  the sweating 
response,  and decreased  the latency and the cent ra l  and per iphera l  threshold  
t empera tu res  for the onset of cyclic sweating. 

Since the centra l  thermal  dr ives  to all a reas  of the skin at any specific t ime  
during our exper iments  are  the same,  the observed  dif ferences  in the la tency and 
threshold t empera tu res  in different  skin a reas  must  be due to the a l t e ra t ions  in 
the microenvi ronment  of the sweat gland i tself .  F u r t h e r m o r e ,  our r e su l t s  in-  
dicate that during cer ta in  conditions the ece r ine  sweat glands may be r e c e i v i n g  
subliminal centra l  impulses  which fail  to produce active sweating. As i l l u s t r a t ed  
in Figs .  4 and 5 the effect iveness  of the subliminal impulses  may be s ignif icant ly  
increased  by cholinergic agents and inc reased  skin hydration. It would s e e m  that 
d i f ferences  in the latency and threshold t empera tu re s  obtained during t r ans i en t  
thermal  conditions can be explained la rge ly  by potentiation of subliminal  i m p u l s e s  
by local glandular conditions. 

Short t e rm heat accl imation consistant ly r e su l t s  in an inc rease  in the s e c r e t o r y  
capacity of human eccr ine  sweat glands. The inc reased  s ec re to ry  capaci ty  i s  
re la ted  to a combination of functional changes at the level  of the cent ra l  t h e r m o -  
regula tory  cen ter  (Wyndham, 1967) and at the local level  of the sweat gland (Col-  
l ins et a l . ,  1966; Fox et a l . ,  1964). These functional changes as i l l u s t r a t ed  in 
Fig.  6 resu l t  in a significant dec rease  in the latency for  the onset of e c c r i n e  
sweating and a dec rease  in the tympanic, rec ta l ,  and skin threshold t e m p e r a t u r e s  
for cyclic sweating. We would suggest the poss ibi l i ty  that the dec reased  l a t ency  
and decreased  threshold t empera tu res  for  cycl ic  sweating following shor t  t e r m  
accl imat ion could be due in par t  to a potentiation of subliminal impulses  at  the 
level  of the sweat gland due to a g rea t e r  avai labi l i ty  of neuroglandular  t r a n s m i t t e r  
substance. 
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